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(54) Printing machine. 



(57) A mimeographic printing machine (30) and 
associated sorter (1) for moving a plurality of 
bins (9) to sort printed sheets, comprises : 
speed set-up means (74) for setting up a desired 
print speed ; sorter mode set-up means (76) for 
setting up the sorter (1) for the sort mode ; and 
control means (100) for changing the print 
speed, which is set up by the speed set-up 
means (74), to a predetermined print speed so 
as to conform to the sorting of the sorter (1), 
when the sort mode is set up in the sorter mode 
set-up means (76). 
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This invention relates to a printing machine, e.g. 
for mimeograph ic printing, adapted to be connected 
with a sorter for sorting printed sheets, discharged 
from the machine, in an orderly manner, into a plural- 
ity of bins. 

Many modern printers and copiers are equipped 
with a sorter for automatically sorting printed or cop- 
ied sheets, which have been discharged out of the 
machine, into a plurality of trays (hereinafter called 
"bins"). 

For example, a small-size sorter to be used with 
a copier is combined with the copier body as an inte- 
gral part of the copier; if the sorter is to be operated 
when the copying speed of the copier is low and con- 
stant, it is only necessary to set up the copier for the 
sorter mode. 

In a printer and particularly in a mimeographic 
printing machine, after the print making of the original 
to be printed is finished and then a master or a mim- 
eographic stencil is wound on the outer circumferen- 
tial surface of a drum, it is possible to set up the print 
speed freely so that a great number of prints can be 
made in a short time. Then the sorting of the printed 
sheets to be discharged from the machine will be per- 
formed by a separate sorter connected with the ma- 
chine, as needed. 

With conventional printers, although the timing of 
moving the bins is variable to meet the maximum print 
speed of the printer, it is difficult to insert the printed 
sheets into the individual bins at a speed beyond the 
print speed. 

Specifically, though the individual bins could 
move to conform with the printing at a speed higher 
than the predetermined print speed, this overspeed 
movement of the bins drove the printed sheets out- 
side the receiving region of the individual bin. Yet 
even if the printed sheets could be received in the bin, 
their edges could not be trued up within the receiving 
region of the bin. 

As a consequence, the operator had to set up a 
suitable print speed for use with the sorter, which was 
fairly laborious. 

With the foregoing problems in view, it is an ob- 
ject of this invention to provide a printing machine, se- 
lective in print speed and equipped with a sorter, in 
which printed sheets can be sorted stably at all times 
without adjusting the timing of movement of bins of 
the sorter. 

According to a first aspect of the invention, there 
is provided a printing machine equipped with a sorter 
for moving a plurality of bins to sort printed sheets, 
comprising: 

(a) speed set-up means for setting up a desired 
print speed; 

(b) sorter mode set-up means for setting up the 
sorter for the sort mode; and 

(c) control means for changing the print speed, 
which is set up by said speed set-up means, to a 



predetermined print speed so as to conform to 
the sorting of the sorter, when the sort mode is 
set up in said sorter mode set-up means. 
According to a second aspect of the invention, 
5 there is provided a printing machine comprising: 

(a) a sorter for moving a plurality of bins to sort 
printed sheets; 

(b) speed set-up means for setting up a desired 
print speed; 

10 (c) sorter mode set-up means for setting up said 
sorter for the sort mode; and 
(d) control means for changing the print speed, 
which is set up by said speed set-up means, to a 
predetermined print speed so as to conform to 

15 the sorting of the sorter, when the sort mode is 
set up in said sorter mode set-up means. 
According to a third aspect of the invention, there 
is provided a printing machine comprising: 

(a) a sorter for moving a plurality of bins to sort 
20 printed sheets; 

(b) speed set-up means for setting up a desired 
print speed; 

(c) sorter mode set-up means for setting up said 
sorter for the sort mode; 

25 (d) control means for changing the print speed, 

which is set up by said speed set-up means, to a 
predetermined print speed so as to conform to 
the sorting of the sorter, when the sort mode is 
set up in said sorter mode set-up means; and 

30 (e) feed means for feeding the printed sheets to 

said sorter. 

In operation, upon depression of the sorter mode 
key, printed sheets will be discharged and sorted into 
the individual bins of the sorter connected to the print- 

35 ing machine. 

In the printing machine, the print speed may be 
set up for an optional value; a CPU will set up this val- 
ue for a predetermined print speed at which the print- 
ed sheets are to be discharged. The print speed data 

40 automatically set up in response to depression of the 
sorter mode key are previously stored in the memory 
means as a print speed such that the printed sheet 
fed from the printing machine will be received in the 
individual bins of the sorter reliably and in an orderly 

45 way. 

When using the sorter, the operator can achieve 
sorting stably at all times simply by setting up the sor- 
ter mode, without adjusting the print speed to meet 
the sorter. 

so The invention will now be described by way of ex- 
ample only with reference to the accompanying draw- 
ings in which: 

FIG. 1 is a diagram of a mimeographic printing 
machine of this invention, showing the machine 
55 as connected with a sorter; 

FIG. 2 is a cross-sectional of the sorter connect- 
ed to the mimeographic printing machine; 
FIG. 3 is a view showing an operating panel of the 
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mimeographic printing machine; 
FIG. 4 is a block diagram showing the electrical 
connections of the mimeographic printing ma- 
chine; and 

FIG. 5 is a flow diagram showing sequential steps 
of printing procedure of the mimeographic print- 
ing machine. 

A preferred embodiment of this invention will now 
be described in detail with reference to the accompa- 
nying drawings. 

FIG. 1 is a schematic view of a mimeographic 
printing machine of the invention, showing the ma- 
chine as connected with a sorter. 

In FIG. 1, reference numeral 30 designates the 
whole of the mimeographic printing machine, and 1, 
the whole of the sorter. In the mimeographic printing 
machine 30, a tubular printing drum 31 is rotatably 
supported by a non-illustrated frame for rotation about 
its axis 31a. The printing drum 31 is porous and has 
on its outer circumferential surface clamp means 32 
for clamping one end of a mimeographic stencil mas- 
ter 40. 

Further, the printing drum 31 is connected to and 
driven by a sprocket 34a coaxial with the axis 31a. 
The sprocket 34a is connected to and driven by a driv- 
ing sprocket 34b of a printing drum drive motor 50 via 
an endless belt 34. By this power transmission unit, 
the printing drum 31 can be intermittently or continu- 
ously rotated counterclockwise in FIG. 1 by the print- 
ing drum drive motor 50. 

A print ink supplier 51 is situated inside the print- 
ing drum 31 so as to be in contact with the inner cir- 
cumferential surface of t he printing drum 31 . The print 
ink supplier 51 includes a squeegee roller 52 rotatable 
about its own axis 53, and a doctor roller 54 extending 
along the generation line of the squeegee roller 52 
with a predetermined gap with respect to the outer 
circumferential surface of the squeegee roller 54. The 
squeegee roller 52 is rotated in the same direction as 
the rotation of the printing drum 31 in synchronism 
therewith to supply print ink of an ink pool 55 to the 
inner circumferential surface of the printing drum 31 . 

Specifically, in response to the rotation of squee- 
gee roller 52, the print ink of the ink pool 55 passes 
through the gap between the squeegee roller 52 and 
the doctor roller 54, during which time the moving ink 
is measured and forms a uniform thickness of print 
ink layer on the outer circumferential surface of the 
squeegee roller 52. As the squeegee roller 52 rotates, 
this print ink layer is then supplied to the inner circum- 
ferential surface of the printing drum 31. 

Reference numeral 33 designates a pressure roll- 
er for pressing a print paper sheet P against the print- 
ing drum 31. 

A paper supply table 35 is vertically moved by a 
non-illustrated drive unit mounted thereon. The extent 
of vertical movement of the paper supply table 35 de- 
pends on the height of stack of print sheets P set on 



the paper supply table 35. 

A paper feed unit 56 described below generally 
comprises a paper feed roller 57 such as of rubber, a 

5 guide roller 58 and a timing roller 59. A print paper 
sheet P picked up from the top of print sheet stack on 
the paper supply table 35 by the paper feed roller 57 
is conveyed toward the guide roller 58 by the paper 
feed roller 57 and is then temporarily held in a prede- 

10 termined loop shape between the guide roller 58 and 
the timing roller 59. 

Further, around the printing drum 31, there are 
a stencil master removal and disposal unit 60 situated 
upwardly of the paper supply table 35, and a printed- 

15 paper sheet separator claw 61 situated in confronting 
relation to the paper feed unit 56. The separator claw 
61 serves to remove the printed sheet from the print- 
ing drum 31 , and the removed sheet will be conveyed 
toward the sorter 1 by the paper sheet discharge unit 

20 36. 

The paper sheet discharge unit 36 includes a belt 
conveyer 62 and a suction device 63; the printed pa- 
per sheet removed from the printing drum 31 by the 
separator claw 61 conveyed toward the sorter 1 by 

25 the belt conveyer 62 while the printed paper sheet is 
being sucked by the suction device 63. 

Situated upwardly of the paper sheet discharge 
unit 36 is a stencil master reservoir 64 for stocking a 
continuous length of mimeographic stencil master 40 

30 wound on a roll. 

A master making unit 39 is situated between the 
stencil master reservoir 64 and the printing drum 31 . 
The master making unit 39 includes a thermal head 
38 and a platen roller 37 confronting the thermal head 

35 38. Amimeographic stencil master 40 is supplied from 
the stencil master reservoir 64 to the master making 
unit 39 where the master making of the mimeographic 
stencil master 40 is performed by thermal recording. 
The thermal head 38 is composed of a plurality of 

40 heat generating elements arranged at regular dis- 
tances in a row, i.e. in the horizontal scanning direc- 
tion. The heat generating elements selectively gener- 
ate heat according to image data signals read by a 
non-illustrated reading unit. 

45 The master stencil made by the master making 
unit 39 is conveyed toward the printing drum 31 by a 
pair of master conveyer rollers 65. A cutter 41 is situ- 
ated between the master making unit 39 and the mas- 
ter drum 31 for cutting the masterstencil when the lat- 

so ter is wound on the outer circumferential surface of 
the master drum 31 to a predetermined extent. 

The sorter 1 to be connected with the mimeo- 
graphic printing machine 30 has the following struc- 
ture. 

55 The mimeographic printing machine 30 has a 

sheet discharge port 42 which is to be located at a 
height corresponding to a paper sheet inlet 5 of the 
sorter 1 when the mimeographic printing machine 30 
is installed on a base 45. A sheet conveyer unit 43 is 
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situated between the sheet discharge port 42 of the 
mimeographic printing machine 30 and the paper 
sheet inlet 5 of the sorter 1 for conveying a printed 
sheet, which is discharged from the sheet discharge 
port 42 of the mimeographic printing machine 30, to- 
ward the paper sheet inlet 5 of the sorter 1 . 

The paper sheet conveyer unit 43, like the sheet 
discharge unit 36, includes a belt conveyer 43a and a 
suction device 43b; the printed sheet transferred from 
the paper sheet discharge unit 36 is conveyed toward 
the paper sheet inlet 5 of the sorter 1 by the belt con- 
veyer 43a while the printed sheet is being sucked by 
the suction device 43b. 

The sheet conveying speed of the sheet convey- 
er unit 43 is set up for a speed such that the printed 
paper sheets conveyed from the sheet conveyer unit 
43 are inserted exactly and orderly into the individual 
bins 9 of the sorter 1, thus realizing stable sorting. 
The print speed at this time is set up for such a speed 
that the successive printed sheets discharged from 
the printing machine 30 are conveyed to the sheet 
conveyer unit 43 smoothly without overlapping one 
another on the sheet conveyer unit 43, thereby 
streamlining the discharge and sorting of the printed 
sheets. 

FIG. 2 is a sectional view of a sorter connected 
with the mimeographic printing machine. 

The sorter 1 is supported on a base 2 having cas- 
ters 4, there being a vertical post 3 at one end of the 
base 2. The post 3 has a paper sheet inlet 5 at a me- 
dium height. A sensor 25 is attached to the post 3 for 
detecting the passage of a printed sheet through the 
sheet inlet 5. The post 3 also has a guide rail 6 extend- 
ing vertically. 

The guide rail 6 extends crossing a position cor- 
responding to the paper sheet inlet 5, and a slider 7 
is slidably mounted on the guide rail 6. 

A plurality of plate-like bins 9 are attached to the 
slider 7 at predetermined distances. The adjacent 
bins 9 define therebetween gaps 10; as the slider 7 
is guided vertically along the rail 6, a selected one of 
the gaps 10 is brought into alignment with the sheet 
inlet 5. 

The slider 7 has a rack 1 1 with which a driving pin- 
ion 13 rotatably mounted on the post 3 by a pivot 12 
is in meshing engagement The driving pinion 1 3 is se- 
lectively rotated by a motor 20 in a drive control box 
2a on the base 2 to move the slider 7 between the up- 
permost position and the lower position in which the 
uppermost bin 9 is aligned with the paper sheet inlet 
5, as shown in FIG. 2, in terms of inter-bin gaps. 

The sorting of printed paper sheets into the indi- 
vidual bins 9 of the sorter 1 connected with the mim- 
eographic printing machine 30 is started by depress- 
ing a particular key (described below) on the operat- 
ing panel of the mimeographic printing machine. 

FIG. 3 shows an operating panel 70 equipped 
with the mimeographic printing machine 30. On the 
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operating panel 70 there are provided, for example, 
ten keys 71 for setting up the number of sheets to be 
printed, a print start key 72 for giving off an instruction 

5 to start printing, a print stop key 73 for stopping print- 
ing, print speed set-up keys 74 for setting up a print 
speed, a display 75 such as of an LCD for displaying 
the number of sheets set up, etc., a sorter mode key 
76 for instructing the sorter, which is connected with 

10 the mimeographic printing machine 30, to sort printed 
paper sheets. 

FIG. 4 is a block diagram showing the electrical 
connections of the mimeographic printing machine 
30. 

15 In FIG. 4, to a CPU 100 in the form of a control 

means such as a microprocessor, there are connect- 
ed a ROM 101 in which a program for controlling va- 
rious parts in the machine is stored, the operating 
panel 70, the master drum drive motor 50, the paper 

20 feed unit 56, the clamp means 32, the stencil master 
removal and disposal unit 60, the master making unit 
39, and a RAM 102 for temporarily storing the arith- 
metic result of the microprocessor and for storing on 
occasion data about the set-up number of sheets to 

25 be printed, which data is input by the ten keys 71 of 
the operating panel 70, or print speed data and the 
status of set-up when setting up for each mode. 

As shown in FIG. 4, the mimeographic printing 
machine 30 and the sorter 1 are electrically connect- 

30 ed with each other. A contr ol isr 10? nn thf> gprtprsidft 

perf orms COmmunicatio ng varinuc cignolc ho. 

tw een the mimeographic printing machine 30 and th e 
CPU 100, co ntrols the motor 20 to rotate the driving 
pinion 13 to thereby move the slider 7 vertically, and 

35 sorts the printed sheets from the mimeographic print- 
ing machine 30 into the individual bins. 

Further, when jamming of a printed sheet con- 
veyed from the mimeographic printing machine 30 is 
detected on the sorter side, the controller 103 of the 

40 sorter 1 sends to the mimeographic printing machine 
1 a signal indicating the jamming, whereupon the 
mimeographic printing machine 30 will stop printing. 
At that time, if the sensor 25 does not detect the trail- 
ing end of the printed sheet after the lapse of a pre- 

45 determined time from when it detected the leading 
end of the same sheet, the controller 103 will con- 
clude that jamming has occurred. 

The procedure of printing of the mimeographic 
printing machine will now be described with reference 

so to FIG. 5. 

The description on the procedure until the mim- 
eographic stencil master 40 made by the master mak- 
ing unit 39 according to the image signals read by a 
non-illustrated reading unit is wound on the outer cir- 

55 cumferential surface of the printing drum 31, is omit- 
ted here for clarity. 

For preparation of printing, data about the num- 
ber of sheets to be printed is input by the ten keys of 
the operating panel 70, and also data about the print 

5 
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speed is input by the print speed set-up keys 74, 
whereupon the print start key 72 is depressed to start 
the printing. 

These input data are then stored in the respective s 
areas of the RAM 102 as the individual printing con- 
ditions. Now by depressing the sorter mode key 76, 
it is possible to perforin the sorting operation using 
the sorter 1. In this case, data indicating that the sor- 
ter mode has been set up is stored in a particular area 10 
of the RAM 102. 

In the foregoing conditions, when the print start 
key 72 is depressed (Step 501), the CPU 100 first of 
all will discriminate from the status of the RAM 102 
whether or not the sorter mode is set up (Step 502). 15 

If the sorter mode is set up, the print speed data 
now stored in the RAM 1 02 will be read and will be set 
up again for a predetermined print speed (Step 503). 

For example, if the print speed data to be input by 
the print speed set-up keys 74 is 100 sheets/minute 20 
(100 r.p.m.), which exceeds the upper threshold, it will 
be substituted by 60 sheets/minute (60 r.p.m.), which 
is a predetermined print speed. As a matter of course, 
if the print speed data to be input by the print speed 
set-up keys 74 is equal to or less than 60 25 
sheets/minute, it is unnecessary to change the print 
speed data. 

This predetermined print speed is a speed such 
that the printed sheets conveyed via the paper sheet 
discharge unit 36 can be smoothly transferred to the 30 
sheet conveyer unit 43 which is set up for such a con- 
veying speed that these printed sheets can be sorted 
exactly and orderly into the individual bins 9 of the 
sorter 1, thus securing stable sorting. This speed is 
previous stored in the ROM 101; the CPU 100 as the 35 
control means will make a matching check and dis- 
crimination between the previously stored print speed 
data and the input print speed data and will then 
change the latter data if necessary. 

Then the printing operation will be performed 40 
based on the data about the number of sheets to be 
printed, which data is stored in the RAM 102, and the 
print speed previously set up by the sorter mode set- 
up keys 74 (Step 504). 

If it is deemed in the step 504 that the sort mode 45 
is not set up, the printing operation will be performed 
based on the data about the number of sheets to be 
printed, which data is inputfirstand stored in the RAM 
102, and the print speed data (Step 504). 

During the printing, the master drive motor 50 for so 
rotating the printing drum 31 will be controlled based 
on the print speed data stored in the RAM 102. 

Thus based on the data stored in the RAM 102, 
the printing drum 31 and the pressure roller 33 will be 
driven and, at the same time, the paper feed unit 56 55 
and the print ink supplier 51 as well as the associated 
parts will be activated. 

Subsequently, the printed sheet will be removed 
from the printing drum 31 by the separator claw 61 



and then conveyed toward the sorter 1 by the paper 
sheet discharge unit 36. This printing procedure will 
be continued until the number of printed sheets reach- 
es the preset value (Step 505). 

The individual printed sheet conveyed from the 
mimeographic printing machine 30 is then conveyed 
toward the sheet inlet 5 of the sorter 1 by the sheet 
conveyer unit 43. The printed sheet will pass the 
sheet inlet 5 and will be received in the bin 9 aligned 
with the sheet inlet 5. At that time, if the sensor 25 de- 
tects that the printed sheet has been received in the 
bin 9, the controller 103 the motor 20 to move the slid- 
er downwardly from the uppermost position to a lower 
position in which the bin 9 for the next printed sheet 
is aligned with the sheet inlet 5. 

This procedure will take place every time the sen- 
sor 25 detects a printed sheet. 

In the present embodiment, as shown in FIG. 2, 
the bin 9 is moved from the uppermost position to the 
lowermost position, i.e. the home position, in which 
the bin 9 is aligned with the sheet inlet 5. Every time 
a printed sheet is received in the individual bin 9, the 
bins 9 will be moved downwardly. 

If the number of printed sheets exceeds the num- 
ber of bins 9 of the sorter 1, the excessive printed 
sheets will be discharged onto the uppermost bin 9. 

In the normal printing operation, in which the sor- 
ter mode is not set up, all of the printed sheets will be 
discharged onto the uppermost bin. 

With the mimeographic printing machine of this 
invention, since, if the sorter mode set-up means sets 
up the mode for using the sorter, the control means 
controls so as to set up the print speed, for succeed- 
ing sheets, depending on the status of set-up of the 
mode set-up means, it is possible to perform the sort- 
ing operation stably at all times simply by setting up 
the mode by the operator, without adjusting the print 
speed to meet the sorting operation of the sorter, 
which is laborious. 



Claims 

1. A printing machine (30) e.g. a mimeographic ma- 
chine equipped wit h a sorter (1 ) for moving a plur- 
ality of bins (9) to sort printed sheets, comprising: 

(a) speed set-up means (71) for setting up a 
desired print speed; 

(b) sorter mode set-up means (74) for setting 
up the sorter (1) for the sort mode; and 

(c) control means (100) for changing the print 
speed, which is set up by said speed set-up 
means (71), to a predetermined print speed so 
as to conform to the sorting of the sorter (1), 
when the sort mode is set up in said sorter 
mode set-up means (74). 

2. A printing machine according to claim 1 , wherein 
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said control means includes: 

(a) first memory means (102) for storing the 
print speed data set up by said speed set-up 
means (71); 5 

(b) second memory means (101) for storing 
the predetermined print speed data conform- 
ing to the sorting of the sorter (1); and 

(c) a controller (100) for discriminating wheth- 
er or not the sort mode is set up and for con- 10 
trolling various printing mechanisms so as to 
perform the printing based on the predeter- 
mined print speed data, which is stored in said 
second memory means (101), if the sort 
mode is set up, and based on the set-up print 15 
speed data, which is stored in said first mem- 
ory means (1 02) if t he sort mode is not set up. 



sheets to said sorter (1). 

6. A printing machine according to claim 5, wherein 
the sheet feed speed of said feed means (43) is 
determined so as to conform to the sorting of said 
sorter (1). 



A printing machine (30) e.g. for mimeographic 
printing comprising: 20 

(a) a sorter (1 ) for moving a plurality of bins (9) 
to sort printed sheets; 

(b) speed set-up means (74) for setting up a 
desired print speed; 

(c) sorter mode set-up means (76) for setting 25 
up said sorter (1) for the sort mode; and 

(d) control means (100) for changing the print 
speed, which is set up by said speed set-up 
means (74), to a predetermined print speed so 

as to conform to the sorting of the sorter (1), 30 
when the sort mode is set up in said sorter 
mode set-up means (74). 

A printing machine according to claim 3, wherein 
said sorter (1) includes a drive (20) for moving 35 
said bins (9) and a controller (100) for controlling 
said drive, said controller being operable to con- 
trol said drive so as to sort the printed sheet in or- 
der to the individual bins (9), if the sort mode is 
set up in said sorter mode set-up means (76), and 40 
to insert the printed sheets into a specified one 
of said bins (9), if the sort mode is not set up in 
said sorter mode set-up means. 



A printing machine (30) e.g for mimeographic 45 
printing, comprising: 

(a) a sorter (1) for moving a plurality of bins to 
sort printed sheets; 

(b) speed set-up means (74) for setting up a 
desired print speed; so 

(c) sorter mode set-up means (76) for setting 
up said sorter (1) for the sort mode; 

(d) control means (100) for changing the print 
speed, which is set up by said speed set-up 
means (74), to a predetermined print speed so 55 
as to conform to the sorting of the sorter (1), 
when the sort mode is set up in said sorter 
mode set-up means (76); and 

(e) feed means (43) for feeding the printed 
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